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&& XlfiCF^ 0*^^x1 2-2-30 1 ^ HI A| IjSjM^! All 01^ EH ±5. 

eojich ns*A\j}\j\o\At OlllnffiS Ej^Ot 

HB OlEfOI-AI ^2 3-1-17 

2!X| 

HB OIEIDI-AI ^2 3-1-17 Ql^dlAI gi^M^i AUDI^^Ej 

%\0\ D\^A\7)\ J[0\M LH 

U^XIOI* £Q3h* 

8S SH2! OIEfO|-A| ^2 3-1-17 Dl^tllAI AilOI^^Ej 
mo\ D\^M»\ ^OlAt LH 

m^: s.Jtm OIEIDI-AI ^2 3-1-17 Dl^tllAI Si^M^! AHOie^Ei 

%0\ D\^A\7)\ DIOlAl LH 

U4>AII 



(54) D^iagasa 



a. 

" EH H»8^| ^Eh 
ShOj. CUOIHSS^EIi 



xn shCHi a* a* <M^oj S m en^oi xnamcH SS^OI ««8fe 

D\m £!& 2J^I BXhSh 2 £J^J BXF^EH 31^ 



CffSJE 

£ 1S S ^§21 *JA|0|| 12J D^O|B^g^Ei£| H £A|6|-^ 

SE 2fe S ^AlOjl 12] OFOIB^g^EH ^¥2J £IS2| AIZ}^ ^SfM £A|§[ £0. 

£ 3g S i*g2| ^AIOII 22] 0^0|B^^EH2| =?£m £A|8^ M^£. 

£ 4fe B g*g2] ^A|Oj| 32| 0K)l3£a«E|2| £A|8^ M^£. 

£ 5^ S tfg2| ^AIOII 42] OmiB^g^EH2] £A|3hte 

£ 6B g^H 0112] omiB^^EH2] =?gm EA|8^ 

£ 7B 01|£| OhOIB^g^Ej ^2] <Ms2| AIZh*i £2. 

* £^2] ^Q«^oj| CH^ «s2J 

100, 100a, 100b, 100c : O^IBSSSEH 

103 : ^l^ Sgf 

130 : m^. 

131 : P xUy MOSFET ( P xH^ S3f XI ^EH ) 
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132 : N *Hy MOSFEKN xH^ SSI ^Hr S^XI^EI) 

140 : A/0 SS^US^ as) 

141 : ^Xl 

150 : MEJXI aS(MEIX| &S£I as) 

VREF : ?l^ 2^ 

P, PI, P2, - , Pn-1 : 

R1, R2, - , Rn-1 : BHCH H»(XI8«) 



S OrOIBSg^EHS* 3 sJS2| ai^ ai^oi QB 3^011 210UH£ aS2[2] eJHffllOl 

±m mm ^ woibssseioii ae ho\q. 

iie, ^81 EM XII 01 Oil Afg£|^ £!£x1I01I SiCHAi^, «3Sfte <M^o| gii^oi ^£X1I2J B1IS 

a cii a2B ( oiae 3^oiii= gstet sets »«Ai3ife a*?^ ao. 

£ 6^ g2H2i OrOiBst^Eioii mss as2j =?gm EAisht m^£oick § ssoii sicn ah , 

(10)B 0K)I3SH»E|. (11)g 2^ 2^ VDD10I 2^1 EfXK (12)te OKHBSSSEI (10)2| Al 

Z\m E+XK (13)g Si BXK11)S¥E| £J^£li= 2^ VDD1S 2^ VDD27»X| aeWte 

SB (14)^ P XH^ MOSFET , (15)^ N XH^ MOSFETg 2|2J £A|8rH 91Q . £ , P XHy 

M0SFETO4), N XH^ M0SFET(15)2| ^HIOI^CHIfe aS2| ae(«T©)2| <^ls S10I gj^£|0| HQ. £ 

eh Al£|g BXr(12)S¥EIJ=r tds. T10I M^CL 

agOII e^OII EHoFOj tfSea. 

£ 7g £ 621 H ¥^2J ^EHS SEAle^ £20|Q. § £2011 2*101 AH VOH^ AIBIS E+XK12) 

S¥EH <M^2J r Hj M^2| »&(TB) 91 US UEHJIfe £2010. 

^, 01 VOH^ ^£ aS2j ^1 ai*J2| f^oj r Hj ^|^oj UEILO 2iCK 

2£! &XK11)S¥EH VD01^ Ol DhOI BSg SEI ( 10)21 CPU(£A|8|X| SM) §011 

a- eAioii as as (13)011 s^sa. aa asd3)oiiAH^ 2^ a a vodioi as vdd2s asa 

CH P xHy MOSFET ( 14) , N XH^ MOSFET ( 15) Oil 2|6H ^SSIfe g^eOII 2£!^SAH SS^D. QlfdfAH , Oh 
0IBSg^E|(10)2] LH¥2| Sl^b 2^1 Sa VDD10II 2joHAH e^8|Xie>, Aldlg BXK12)S¥EI 
£I^2j B||*J^ aa aS(13)S¥E| #^£1^ VDD22J Sg[ g?1^| BII^S 

ZiejCII, DhO|BSg^E1(10)2j ¥5[2J gCH D^OIBSg^EH (10)011 gS6fb 2^^2J ¥^ § 

Oil 2I6H £ 7011 £Aimfe ^0| 2^1 SS VDD10I XH6h£IS Si S& V0D1^ OFOI BSg SEI ( 10)S 

^^Ai^i^ai^ g^8fxi°i, 2^ 2^ VDD12J » oil 2)m, aej- asd3)2i 2^ voo2^t xh ai-£i 

01, OS A|d|^ E+XK12)S¥EH BII^OI XH8h£J^| Ol 3^ Oil 

noi assj r Hj eii^2i 6t§[ mmm shasha as^i e^oi s&^s ^tstixi ei 
an ^xipi- s^2ia. 

eBHBj OFOIBS^^EI^ OI^HI ^0| ^P^SjCH 2i^l CEH^OII , D\0\ BSg SEI Oil g^£J^ 221 2^01 

xi^m^ asoti w^mt: ±im.°i ai^oi xnatatoi ^ as^i- §^22 e^atxi smhi eon 
6^ 



^ ^Olel- U^2f BfXIIfi 6H^6PI ¥18^01 OI^CHS ^ ^ S AH , 2^ 2^01 g^0|| o, 

01AH£ ^JSHJ 2^ BIIS2I XiBfOil 0>e 2§^i ^XIS ^ Si^ O^OIBSg^M = 



¥ ^S2| S^ij- 1011 ^|XH9 CHI mOIBSS^EI^, ^1^ 2a§ DFOIBS^^E-121 2I¥S¥£H 

^^api 9\m aa extst, pi^ sa ej^ exts^Ei ^j^q ^i^ aai 2^^^ r 

DtOIBS^^EHS¥EI 2] ¥011 Ms.m W^o\J\ 9\§} USI ¥dl§l >}0ia. 

S 1 ?^ 2011 PIJHEI ^SCHI mm DfOIBSS^EH^, ^IS EJX>S¥EH EJ^^ ^1^ 2^2] 2# 

g ^a^Ot, 2^ g^^2| ^1^ Sai aSOII 2^£SAH g^S^ SEIXI WS?-J aS(voltage 

follower circuit)S ^0|C|-. 

30il J\IW^ ^SCHI OFOIBS^^EH^, SiS^f P XH^ £31 ^^Xl^ 

EH 21 N xHy 231 Sail S^XI^EHS ^^€1 20|Cf. 

[^S2| MAI Oil] 
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01 sl e gfga ma\ aaia gg&a. 

[6SAI0II 1] 

S 1S S BS2| AIAIOII 121 0K>l3SS?*a2| EAIolfe S^IEOia. SEBOO 2!.0UH, (100)S 

OlOiaSi^aB EAISia SICK Q10iasg^a(100)fe. CPU(110)a. INEIi! aS(parallel signaDS 
¥9 AlEia as(serial signaDS ££1815= A|E|g- DH£II! Sit3|(120)a. A|E|g- Iffl£)IJ 
Str3|(120)S¥a S^S i!SI a!S S^SIfe ts^ SlS(130)a, A/0 £&3|(S5f SIS)(140)» ?b| 
5f2 Sia. E. (101)g S& VOO°l BX1, (102)fe SIS(130)S¥E1 g^afe t!a T1S 

a¥o« s^spi «e Aiam exi, <io3)s a/d e?soi(i40)s s^gfe 315 a a- vrefs em at 
3i *ie ?i5 as exioia. 

S|S(130)i= P XHy M0SFET(P XHy S3|| SSI M HX| )( 131)2} N Sty MOSFET(N XHy 35)1 S31 

saxi^Ei)(i32)5i sits g^aoi ?saoi 2ja. 2^21 mosfetsj :hiois;= §§ g^goi, Aiaa 
• nHet^ £&3i(i20)S¥aa Aiaia as sioi g§ s^a poison sseie^ ^?saoi 21a. 

□soil gasoii cHoioi igga. 

□ioi ass (ioo)°i a^ bxkiods¥Q a^s ej^ a& VDOfe C pu(ho)b uise otoiasgs 
Ei(ioo)2i 2|«oii asasAH ssaa. ea, a/d a&^Kwon ?i§i 3is as vref3i 315 aa es 

3 &Xt(103)S¥EI a^SOl. A/D £&:>I(140)S 3IS aaSSAH g^ia SAI0II g« SIS (130)011 
a^aSAI I3SC1. 

Aiaig- imam Ser3i(i20)S¥aa aiei§ as sioi r Hj s sia p XHy mosfet(i31)j= an( 0ff ) £ 

aa, N XHy M0SFET(132)te: S(on)°S 3D. 01 MS (HI SIS (130) a ^ s T1g r Lj 0) a 

CI. yCHS A|£|g i!S S10I r Lj S £10 P XHy M0SFET(131)S S2£ £12, N XH y M0SFET(132)g 

25? a3i misoii as(i30)si as us r Hj s aa. as tioi r Hj s a g^oii 
fe. ?i2i ^is aa VREF21 aa aisys go. aaai, 315 aa a^ bxkio3)S¥ei isgfe 
aa vREFfe 2i§a@ aaasxn, cpu(ho)oii g^gfe as aa vDoa;= am ?iieopi an son. oioi 
ass^aoooa sis ui¥a ¥8ia a§ soil ssfs »t yaoi use* aaoi sssa. 01 mm 
011. 315 aa vrefs -s-^ as na r Hj aigiat sast:>ii as* ^ssts mm &\mm agstzni s 
n» 4- sia. 

£ 2s e ia 2|¥ asa ai^^sj aa aitssi a sis aat« seoia. csoii &ouh voh^ aiqs 

BX1(102)S¥EH g^Bfe t!S°| r Hj s »oj ShS} a |^g UE|yj Ee0 |a. 0| VOHfe 

sisa as aiaii ^a*a r Hj uamn sick s esoii eaisi^ uia aoi. oioias 

assdoo) ui¥a ¥sia at ®s s^afe as sisa 2 if son asH aa aa vdd^i »§is § 
¥011 s{oiahe as na r Hj eii^g sssns, r Hj sim mmwm= sisa ste* ai^ voh« m 
sisife ig aa. iiaiAi. as aa vDDa xisis ej& oioiasasa(ioo)a a¥on s^afe 
sisa 2§^§ gfxiif 4= sia. 

[tiAIOII 2] 

E38S yga AIAIOH 2a OlOiaSSSEHa EAISIfe M^IEOia. E iai §g§ ¥^0llfe 
oil 1 ¥51 ¥0|Sia, g^afe ^gs aafffP. 

e 3011 aioiAH, dooa)fe ohoiasg^a, (i50)g aa a^ bikio3)S¥eh a^iafe i\m aa 

VREFB ail S^Shfer MEIXI gS9l (voltage follower)!! m^ SIS(MEIA| gS?-l SJS)0ia. 01 ^Al 

on 2oii ah MAi on ia Dioiasa^EHa =?gou ssoi sail ers9ia s= sis(iso)» oiesia. 
3i5 aa a^ bxkio3)S¥ei a^a ?i^ aa vref« seixi i?s?ig s= sis(150)oiiah a# s 
^sioi si s( i3o)oii aaasAH ig&ci. 

0121 &OI SEIXI SS?-I§ S= SIS(150)B DhaSSSMI SIS(130)a S^i9J (dynamic) SZjOII 

aso, d\s aa vREFa aa &m mm sun 4= 2*01, a/d a&3i(i40)a e^sh §i£i xisuisife 
a a 01. ses Ai£iy 3xi(i02)a r Hj ai^s ch^ 2>s si aisi^ 201 ?issia. e. mqxi m 
s?-is S s sis(i5o)oiife Bxia ¥(^)a^ &»« est& sa s^iosipi oisaa. a 
s. 31^ aa vREFfe s^f a^ sir 01 axi aa si 01 msopi oh sou. 01 *jaioii 2a aoi msxi 
bs«s sisd50)« oieaife 5 a 9i§ s^s as^i ?i8H/dfe ^si sm^oia. as tis m 

^Slfe S 51011 CHoHAHfe «{AI Oil 121 0IS13IXIOI3I OH S Oil g^a^ gSi ^Sf&Q. 

[tiAioy 3] 

E 4fe S t§°l 4IAI0II 3a OlOiasaSEia EAIolfe S^EOia. E 331 SaSI ¥gOllfe 

saei ¥ss ¥0i8ia, g^a^ sss ^ma. 

ESOII 2101 A|. (100b)fe S ^A|0|| 3a OlOiaSS^EI, R1, R2, ••• , Rn-1, Rng A/D ae»3|(140) U)¥ 
a XHSfllSAHa HHCH XH&( ladder resistors)S 91Q . 0| 6IAI0JI 30||AHfe A/0 ^S3|(140)a 

U¥0IIAH AlSafe, SUCH X1& R1, R2, - , Rn-1, RnOI 5JHS g^S EHCH X1Ha 1?Ha S^S PCHIAH 

saxi gs^is sisdsoa a^ bxioii s^eies ^?saoi 21a. m. 31s aa a§^ 

BX1(103)S¥E1 3IS aa VREF3I SUCH XI if CHI aSHAI gS£|]3, Pa aa VREF231 MEI 

XI ££918 §= SIS(150)S 31*1 SIS(130)0H SS2SAI SSSO. 

01 cms on, :ms aa VREFa aa ai^oi aoiasgsadooo) a¥a sisa 3i5°s ai= a 
a ai^'31 as §¥oiie, aia xitfa s(tap)°S¥aa Mas, a¥a sisa r Hj aina a 
a on aj^gf aa vref2s mm sis (130)011 sgnasMi, 3i^ aa VREFa aa aiya a¥a 
sisa r Hj ai^a aaoi aa s¥oiie. 2i§a r Hj ai^> aaa asa a¥on a^s 4= 2ja. a 

2 tis a^sib s^foii atsHA-ife ^aioii 121 015.^1x10131 toisoii a ggi ^safsfa. 
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EE, SUCH JimB A/D ^101(140)^ ^EH J\X\H 2Ji= £0PI DQ]°0il, 0|£g OlS&o^MI 
VREFM 2^ VREF2^ H«»te U^S ¥^»XI SOJE *CL 

[tfAIOII 4] 

£ 5fe » ^AIOII 42| DfOia^aSEISI ^P^e SAISlfe M^£0|Cf. £ 421- ¥^0tl{= 

m^e!- ¥51 ¥OJ6H2, g^EI^ »3f»a. £ 5011 210UH , (100c)fe 0| ^A|Oj| 42| DK)I3£ 

S^EH, (141)B n3>H2] 7Hg*|| R1~~Rn-1 HH2\ S^S P1~Pn-1 g CH^ 6hU2| S^§§ fl@jSK)j M 
El XI SSSIS *J^(150)2J gj^ £0|^^ a^Sfrfc (160)2 CPU( 110)21 XI A| CHI 

2|6H ^¥1x1(141 PI- 0\± S^gf 2JOJXI2J §M1 BlIXI^EI, (170)2 

□FO|B^S^EI(100c)2| W± dfojOIEL ^^|xl(141)fe 31 XI >iEi( 160)21 &01I e^SKM g^g P1~Pn- 
1 g2| 6iUI fiie!»CK 

2^1 ¥SA|0|| CPU(110)^ M^BiiOII CLf^AH Bil XI ± El (160)011 S^gl 31 

UEfui^ gas aseo. ^xi(i4ife biixi^ei(i60)oii asa ssoii a:nmoi #i»8foi 
meixi irssia ai^(i50)°i s ^ & xi- oil m^mct. ^, h^b§§oii s\mM a 

2^oi meixi ir^-in u^d50)s >ixh mm asd30)oii 2^1 ^^ah gjasa:w 3Ef. m- 

E^A^ , CPU( 110)2] SFH3ICHS ULU^ H^ZL^efM ESS^^M! 3|^ SgJ- VREF2J- 2|¥ ^£ Sl^2| 

r Hj am 21 2^01 &o\m 04 en ^ h xi ^uoii ciissfe 3 01 ^6[a. 



01 ^ ^01, S^S 1011 }|XH@ CHI 0}^£, DhOiaSilSEISI £|«^«E| gJ^QPI ?| & 3>|^ 

&X^¥EH 2|g OhOIHSSSEIS¥E| 21 ¥011 XII CH mmB\J\ ¥1 eh a| 

£21 asio^AH ^?^6^9| HHSOII, 0>0IB£g^E12| as S&OI g = ^ §¥011 

£J^2| aiHg SJS6HHI oHX 2I¥ S»2| 2i^i &X|» ^ 2A^r S^l- SICK 

2011 2IIH& ^SOII 0}££, MEIXI SI £ Oil 2J5HAH }|g S9 £J » BXh^¥Ei ^1 

- a^2i s# e^s am, e^^2j ^i^ m^.o\\ sgio^ AH g^a^^ ^^a^ 

^1 101 SOII, mm SS2I ¥6f2| eCHOII 2| « ^1^ 2^2j Sii SXIB ^ 

S¥S- 3011 ^ixH^ ^soii ca^e , mm s^s p m^xi^ehsi n xh^ 2 

^1 fiH} MgHXI^EI^ ^Sei-SPI CW^OII. 0miB^^^EH2] 2^! 2^01 S^OII 2iO|AH£ 

ai^oj 2 oj eii^oj XH5I-M ^Xl& 4- 2lt: 



§¥ir 1 

^l§ 2^1 OlgmOj ^§ §^ U^S D^OIB^g^EIOil Si 01 AH ( £D\ 2^ 

S ^Ol DFOIB^g^Ei^ 2J¥^¥EI gj^6PI ?!§!• ^1^ £^ &Xl2f, ^Ol ^|^ *j ^ gj« &Xf 

^¥EI ^J^^l £>0| ^1^ 2^^^ 5hOj, 0F0|3^g^E|^¥EI 2J¥0II tl^LM mm6\J\ ^1 

m mm m^m =?u\m^ m%°^ ohoiB^^^Ei. 

hi 1 soil 2iouH , ^i^ gj^ E+x^¥Ei gj^^ 3i^ 2^2i 2# tymoi, 2^ e^^2| ^1^ 

si ^ oil ssjo^ah g^s^ meixi m^m z*m afe o^oib^^ 

El. 

S¥S 3 

XII 1 & EE^r XII 2 SOII , S^El P xH^ 2?|| 551 M&iXI^E|2f N xH^ 2^1 

SI» M^HXI^E-IS 5!S ^§2^ 8^ DtOiaSSSEI. 
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